4.6 Tech Roadmap Taxonomy from CCD (Long Version)

KEY:
Tier 1: Capability (one of the five 4.6 CC)

Tier 2: Current Capability Area
Tier 3: Specific Technical Sub-areas

Tier 4: Future Technical Sub-areas (areas that will feed into developing new
baseline) Near (0-5 yr), Mid (5.1-10 yr), Far (10.1 + yr)

Disclaimer: The information about to be presented affords industry partners insight into on-going and
pending acquisitions.

Significant portions of the information are planning in nature and are subject to change throughout the
acquisition planning and acquisition strategy approval process, and in response to NAVAIRSYSCOM,
DASN(A&LM) and DPAP peer reviews.

Tier 1: CC1: Human Systems Engineering, Integration, and Acquisition

Tier 2: Research, design, and development of integrated Human Systems products

Tier 3:

e Develop tools and methodologies for deriving and managing SoS requirements
1. Tools and Methodologies to derive and manage SoS requirements

e Human performance metrics and training solutions that support Integrated Warfare
Capabilities (IWC)
1. Human performance metrics and training solutions that support IWC

e S0S/Big Data Human performance analysis tools
1.

Tier 1: CC2: Optimized Human Performance and Decision Support

Tier 2: Human-Machine Interfaces

Tier 3: Develop, test, and verify enhanced interfaces that

e enhance collaborative and autonomous unmanned surveillance and strike capabilities




7. Factors involved in operator trust of automation
8. Novel methods to represent machine state to the operators
9. Techniques and approaches to represent, vary, and adapt the autonomy of

controlled/monitored unmanned systems
e enhance battle management decision-making
1. Analysis / analytic tools to log, store and convert very large data sets into useful
information to expedite decision-making and reduce transmission bandwidth

e improve mission planning and real-time re-planning

e provide actionable tactical situational awareness

2. Enabling technologies for organizing, fusing, and mining data sets to label,
organize, and compare diverse more dynamic and automated abilities for rank
data types

e improve manned platform information management and payload, systems, and vehicle
control

2. Techniques to minimize computational run times that can integrate HPMs
within larger M&S systems and enhance the computational speed and
interoperability of HPM tools

¢ identify all contacts and combat classifications; and track and localize potential targets at
standoff ranges

Tier 2: Human Performance Measurement and Assessment

Tier 3:

e Improve training outcomes through application of neurophysiological data

2. Cognitive models and objective measures of cognitive decision-making, visual,
and auditory workload, and the associated cockpit and collaboration tools

3. Improved modeling of cognitive neuroscience and social or cultural activity

4. Neurocognitive and competency-based assessment data consolidation and

interpretation tools

e Improve warfighter performance through application of psychometric theory

e Enhanced techniques for individual and team performance assessments



1. Tool for individual assessment support capabilities to support authoring, storing,
selecting, implementing, and exporting performance measures, metrics,
methodologies, and measurement results

Tier 2: Training Methodologies for Distributed Team Competencies.

Tier 3:

o Develop LVC performance assessment technologies and after-action review strategies

e Develop performance assessment technologies for team integration in distributed cross-
platform, cross-warfare teams

4. Tools to define new measures and assessments rapidly and then configure them
for specific training missions

5. Advanced methods to assess instructor and/or trainee workload, performance
and training effectiveness

6. Develop Synthetic Crew/Team role player

o Develop data analyses to facilitate trainee feedback and identify novel performance
trends

e Develop scenario authoring tool sets that use training network assets and team
integration training
1. Tools for rapid scenario generation with appropriate key triggering events to
ascertain skill levels

Tier 2: Advanced Instructional Techniques

Tier 3: Real time assessment of instructor and trainee workload and performance

e Integrate instructional interventions into virtual environments to train decision-making
capabilities




3. Tools to determine the optimal methods of data presentation to learners to
maximize the effectiveness of learning and encoding content consistent with
cognitive processing requirements

e Develop methods to diagnose and deliver instructional interventions to remediate
knowledge and skill deficiencies

]

5. Advanced Adaptive Training methodologies

e —

e Employ game-based training to improve performance

o Develop mobile training technologies

Tier 2: Applied Human Behavior Modeling

Tier 3:

e Develop computational models of human performance

2. Machine learning algorithms that mimic human behavior and performance to
recognize, synthesize, and predict patterns in data or sensory stimuli

e Develop standards for verification, validation, and accreditation (VV&A) of human
performance models

o Develop Semi-automated Forces (SAF) models with human-like performance

Tier 1: CC3 Advanced Training Systems Technology

Tier 2: High-Fidelity Training Environments




Tier 3:

e C(Create software development environments to design and maintain high-fidelity

trainers
1. Database management systems and methods to support rapid or automated

database configuration
2. MA&S to train and provide engineering test beds in support of research efficacy

of various approaches to simulation for training
3. Sound measures of trainee outcomes and rigorous experimental methodologies

e Develop real-time flight aerodynamic and visual simulation technologies

5. Visual systems that support high-resolution and multispectral data
6. Multimedia and multisensory interactive displays and environments

e Develop speech recognition, synthesis functionality, and computational methods to
recognize the difference between relevant and irrelevant speech
1. Natural language interfaces for training

e Develop multi-modal sensory simulation systems and integrate into Tactical Software
training applications

o Develop multi-touch interaction and 3D models

Tier 2: Simulation Interoperability and Distributed LVC Technology

Tier 3:

o Develop interoperable LVC and Cyber Warfare training simulation and technologies




11. Offensive cyber training capabilities

12. Cyber Security vulnerability (penetration) assessment tools
13. Training system Cyber monitoring tools

14. Low-cost and scalable training solutions

15. Broad RF spectrum analysis test and development capability
16. Defensive cyber training capabilities

Develop Multi-Level Security Methods to safeguard classified information in the LVC
environments

1. Cross domain solutions

2. Enterprise Network Guard (ENG)

Develop Mission Rehearsal Enabled Database Methods for collecting and packaging
authoritative data feeds

Develop tools for Enhanced Constructive Environments to support instructor inserted
dynamic changes to simulated environmental conditions

|

3. Distributive training research, development and test capability for realistic SAFs
Develop Information Load Management methods, technologies, and tools

2. State-of-the-art rapid prototyping technology for training design and
development

Develop Navy Continuous Training Environment (NCTE) voice communication
technologies to support FST exercises for distributed environments

Tier 1: CC4 Human Systems Analysis, Design, and Evaluation

Tier 2: Courseware Design

Tier 2:

Tier 3: Develop technologies and methodologies for computer-based and instructor-led
training for virtual environments and instructional gaming strategies

Training Optimization Analysis

Tier 3: Optimize training event sequencing and media utilization

2. Training System Requirements Analysis (TSRA) traceability automation tools



Tier 2:

Tier 1:
Tier 2:

3. Improved methods for TSRAs to support IWC analyses
4. Improved methods for TSRAs to support maintenance training analyses

Training Effectiveness Evaluation (TEE)

Tier 3:

Determine level of training effectiveness and outcome improvement strategies

CC5 Warfighter Protection, Performance, and Survivability

Determine Injury Mechanisms

Tier 3:

Develop human and vehicle kinematic modeling

Develop test fixtures for dynamic physical re-creation of vehicle crash, aircraft ejection,
and windblast

Develop musculoskeletal injury modeling and risk prediction

Develop thermoregulatory modeling to predict response to cold water immersion and
extreme temperatures exposures

Develop models to correlate excessive noise/laser exposure with hearing/eye damage




e Develop life support systems (LSS) to improve parachute performance

Tier 2: Develop Injury Prevention and Mitigation technologies
Tier 3:

e Develop mitigation technologies to offset the effects of acceleration loading during
normal and emergency operations

e Develop life support systems (LSS) to protect against environmental stresses



e Develop LSS to protect against ballistic, directed energy, CBRN and vision threats

o Develop technologies to monitor human physiologic response and LSS functionality

o Develop enhanced research protocols to determine LSS effectiveness to support
cognitive and physiologic response against military relevant threats

Tier 2: Ensure Warfighter and Support Personnel Accommodation
Tier 3:
e Create and validate 3-D computer models of humans, equipment, controls, cockpits and

workstations

e Design, develop, and validate Digital Human Models to determine physical limitations
and optimize warfighter and maintainer cockpits, workstations, and work-area design



e Improve ability to quantify speech intelligibility performance and effectiveness of
hearing protection devices and communications systems

Tier 2: Develop/Evaluate Electro-Optical (EO) Sensors, Displays, Interfaces and Devices
Tier 3:

e Develop analog and digital head mounted systems; audio, tactile, and visual displays

e Develop and validate automated machine vision test capabilities

Tier 2: Develop Equipment and Procedures Related to Aircraft LSS Performance, and Maintainability
Tier 3:

e Develop and upgrade legacy LSS for Survival, Evasion & Recovery

e Develop and upgrade legacy LSS for oxygen generation, system fault detection and
isolation, hypoxia investigation, and prognostic health monitoring




e Develop and improve maintenance concepts for optimizing LSS performance

e Develop and implement analytical methods and procedures for conducting engineering
investigations

Tier 2: Aircraft Interior and External Lighting Compatibility

Tier 3: Develop lighting and night vision compatibility requirements specification and
verification

Enhanced Visual Acuity (EVA) Inc. 1:




